Abstract Chronic idiopathic colonic pseudo-obstruction (CICP) is characterized by the chronic disturbance of colonic motility without mechanical obstruction, any underlying disease or medication. Currently, there are no established medical treatments for CICP. A 62-year-old female who had undergone right hemicolectomy for splenic flexure syndrome caused by idiopathic megacolon was referred to our hospital with relapse, experiencing palpitation and abdominal fullness. She was diagnosed with CICP according to findings of marked dilation of the colon without mechanical obstruction, dilation of other parts of the gastrointestinal tract, or underlying disease. The dilated colon was surgically removed by hand-assisted laparoscopic subtotal colectomy, followed by cecorectal anastomosis. Histopathologically, there was no degeneration or lack of ganglion cells in Auerbach's plexus. The patient has experienced no severe symptoms after undergoing the present operation.
Introduction
Intestinal pseudo-obstruction (IPO) is a syndrome caused by severe disturbances of gastrointestinal motility without mechanical obstruction [1] . This syndrome can occur in either an acute or a chronic form, and is sometimes associated with high morbidity and mortality rates [2, 3] . IPO can be classified as chronic idiopathic intestinal pseudoobstruction (CIIP) or chronic idiopathic colonic pseudoobstruction (CICP). The treatment is determined by the classification, i.e., surgical treatment is indicated for CICP, but not for CIIP, demonstrating the importance of accurately distinguishing IPO as either CICP or CIIP. CICP is defined as a chronic disturbance of colonic motility localized to the colon without mechanical obstruction, any underlying disease, or medication [2] . Although patients with CICP are not rare, no medical treatments for CICP have yet been established. We herein describe the case of a patient with CICP who obtained satisfactory results from hand-assisted laparoscopic subtotal colectomy with cecorectal anastomosis.
Case report
A 62-year-old female was diagnosed with a recurrence of chronic intestinal pseudo-obstruction syndrome (CIPS). The patient had a 10-year history of chest discomfort with chest pain or palpitation, dyspnea, and severe constipation, followed by subsequent left lateroabdominal pain. After examination, she was diagnosed with splenic flexure syndrome caused by an idiopathic megacolon. She underwent colonoscopy several times to eliminate recurrent excessive colonic gas, but experienced a re-stagnation of gas and a re-dilation of the colon. Thereafter, she underwent left hemicolectomy to eliminate the dilated colon, in February 2004. Surgery resolved the compression of the heart by the colon, and the patient experienced a complete disappearance of her chest discomfort. Based on the patient's medical history and histopathological findings showing no lack or degenerative change of ganglion cells (Auerbach's plexus), the final diagnosis was chronic idiopathic colonic pseudo-obstruction (CICP). Although the patient was asymptomatic for five and a half years after surgery, she suffered a relapse with palpitations and abdominal fullness. Therefore, she was referred to our hospital to be evaluated for potential surgical treatment. Her symptoms included abdominal fullness, intermittent abdominal pain, palpitations and chest discomfort. During the preoperative evaluation, marked dilation of the entire remnant colon was detected on plain X-rays (Fig. 1a) and a barium enema of the colon (Fig. 1b, c) . Contrast enema of the small intestine showed no passage disturbance or dilated small intestine. Her past medical history showed no underlying disease. Therefore, we diagnosed her with a relapse of CICP. After obtaining sufficient informed consent, the patient underwent subtotal colectomy by hand-assisted laparoscopic surgery (HALS). She was 158 cm in height, 45 kg in weight and her body mass index was 18.0 at the time of the surgery.
The operation was performed with a 7 cm median lower-abdominal incision along the scar of the previous laparotomy to allow for insertion of the surgeon's left hand. Two 5 mm trocars were placed in the right and left lateral regions of the abdomen at the level of the navel, one for the scope and the other for the dissecting devices. As noted in the preoperative evaluation, the entire colon was extremely dilated, disturbing the operative field of view. After handassisted laparoscopic mobilization of the colon, the rectum was divided 2 cm above the peritoneal reflection, and the oral side of the colon was divided at the origin of the ascending colon (near the ileocecal valve) to preserve the cecum and ileocecal valve. The mesocolon was then divided along the intestinal wall, and the colon was resected and removed Fig. 2 ). The ileocecal artery and vein were preserved. The cecum was mobilized completely from the retroperitoneum.
Subsequently, end-to-end cecorectal anastomosis was successfully performed, using a double-stapling technique with a circular stapling device, without any tension on the anastomosis or torsion of the jejunum and mesentery Fig. 3) . A cecorectal anastomosis was performed for intestinal reconstruction, rather than an ileal pouch, since the dilated cecum was sufficient to serve as a reservoir. The total length of the operation was 220 min, and intraoperative blood loss was 150 g.
Histopathologically, although a thin muscle layer was observed, there was no degeneration or decrease in ganglion cells of the Auerbach's plexus in the resected Fig. 1 X-ray and barium enema performed prior to the second operation. a X-ray showed marked dilation of the colon and elevation of the left diaphragm. b and c The rectum was not dilated, while dilated colon was seen with barium enema specimen (Fig. 4) , the same as had been observed during the primary operation (Fig. 5) .
The postoperative course was uneventful. The patient's chest discomfort disappeared, and constipation was controlled with a mild laxative. As of the writing of this report, the patient has been doing well with no severe symptoms 18 months after surgery.
Discussion
Dudley [1] described the frequent co-occurrence of symptoms of intestinal obstruction with the absence of mechanical obstruction as IPO. Some cases of IPO of unknown etiology were reported as chronic idiopathic intestinal pseudo-obstruction (CIIP) by Maldonado et al. [3] . In addition, Anuras et al. [2] reported that CICP represents a persistent functional intestinal disorder localized in the colon alone, without mechanical obstruction. IPO can be caused by underlying systemic disease such as a neuromuscular disorder. CIIP is idiopathic and can have an unknown etiology as well, but typically involves the entire gastrointestinal tract. In addition, CIIP can frequently lead to complications with urological dysfunction, such as a neurogenic bladder or hydronephrosis.
No medical management for CICP has been established; however, some reports recommend surgical removal of all of the distended intestinal tissue [4] [5] [6] [7] . CIIP, on the other hand, does not require surgery, but instead is treated with medications such as prokinetics [8, 9] or nutritional support such as central venous nutrition [10] or home parenteral nutrition [11] . In some cases, palliative surgery has been performed and improved the quality of life of patients with CIIP [12, 13] . However, surgical intervention is not a curative treatment option for CIIP patients, and the benefit is likely temporary.
The case described herein was preoperatively diagnosed with CICP based on the fact that the intestinal disorder was localized in the colon and no complications involving urological dysfunction were noted. Surgery was subsequently performed to remove the dilated colon. The first operation for this patient was performed for splenic flexure syndrome in order to reduce pressure against the left side of the diaphragm with removal of colonic gas at the splenic flexure of the colon. If the patient had been diagnosed with CICP at that time, subtotal proctocolectomy would have been indicated. According to previous reports [9] , insufficient resection or colostomy alone for the treatment of CICP is not able to provide symptomatic improvement, which might also apply to the present case.
Total colectomy or proctocolectomy has been performed for many years to treat various colorectal diseases, particularly inflammatory bowel diseases, such as ulcerative colitis or Crohn's disease. Recent studies [14] [15] [16] reported the feasibility of total colectomy or proctocolectomy using a laparoscopic approach. We selected a hand-assisted approach for this case in order to maintain a clean operative field by blocking the dilated colon with the surgeon's hand. Polle et al. [17] reported that there were no significant short-term benefits for a complete laparoscopic approach when compared with the hand-assisted technique for restorative proctocolectomy. We believe that a hand- Fig. 3 Illustration of cecorectal anastomosis. End-to-end anastomosis between the cecum and rectum using a double-stapling technique (DST) with a circular stapling device inserted through the anus assisted laparoscopic approach is the best surgical procedure for CICP. We performed subtotal colectomy with cecorectal anastomosis for this case, and we believe that this procedure is beneficial for the treatment of CICP, rather than the ileal pouch method. Patients with CICP often have a poor nutritional status because of their inability to maintain adequate oral intake due to fears of anastomotic leakage. We therefore selected cecorectal anastomosis for this case, because it required fewer anastomosis sites compared to the ileal pouch method.
Some reports [18, 19] indicate that preservation of the ileocecal valve during total proctocolectomy with ileostomy is advantageous because of the reduction of high output liquid loss and defecation frequency, which results in an improved quality of life of patients. In this case, the patient has gained a good state of defecation with a mild laxative, and the frequency of defecation is every other day after the present operation. She does not have abnormal frequent defecation or diarrhea. We believe that the preservation of the ileocecal valve contributed greatly to her satisfactory outcome.
The present case indicates that CICP can be successfully treated by surgical removal of all of the dilated colon, and that hand-assisted laparoscopic subtotal proctocolectomy with cecorectal anastomosis may be one of the best procedures for properly diagnosed CICP patients.
